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1. Introduction

A work item on MC enhancements was approved in [1]. One objective is as below:

Specify new configurations: 2ms+10ms and 10ms+10ms TTI, for DC-HSUPA and DB-DC-HSUPA scenarios.

In this document, we provide a list of physical layer parameters for MC enhancements and indicate whether these parameters are common to both carriers or not.

It is noted that in Rel-9 DC-HSUPA, RAN1 discussed configuration of DC-HSUPA physical layer parameters ([2]) and finally a LS ([3]) was agreed (from RAN1 to RAN2 and RAN3).
2. Discussion
For 10ms+10ms TTI, the configuration of physical layer parameters can follow the logic of 2ms+2ms TTI.

For 2ms+10ms (either 2ms or 10ms can be primary frequency), since there are different TTIs on primary and secondary frequency, there may be a need to review physical player parameters.

Table 1 is from the RAN1 LS [3] and we add some comments in the 3rd column. In the 3rd column, the black text means this conclusion is the same as 2ms+2ms configuration, and the red text means that this conclusion is different from 2ms+2ms configuration and reasons are also provided. In addition, Annex lists configuration IEs for DC-HSUPA.
Table 1: List of DC-HSUPA Physical Layer Parameters

	Parameter
	Configuration
(2ms+2ms)
	Configuration

(2ms+10ms)

	DPCCH
	Configured on both carriers
	Configured on both carriers

	E-DPCCH
	Configured on both carriers
	Configured on both carriers

	E-DPDCH
	Configured on both carriers
	Configured on both carriers

	HS-DPCCH
	Configured on anchor carrier only
	Configured on anchor carrier only

	DPDCH
	Not supported together with DC-HSUPA
	Configured on primary uplink frequency

Reason: In Rel-13, DC-HSUPA plus DCH was introduced

	Uplink Scrambling Code
	Per Carrier
	Per Carrier

	Uplink Frame timing
	Common
	Common

	F-DPCH
	Configured on both carriers
	Configured on both carriers

	F-DPCH error rate target
	Common
	Common

	E-HICH
	Configured on both carriers
	Configured on both carriers

	E-RGCH
	Configured on both carriers
	Configured on both carriers

	E-AGCH
	Configured on both carriers
	Configured on both carriers

	DL TPC pattern 01 count
	Per Carrier
	Per Carrier

	Timing Relationship between physical channels 
(Tau_f-dpch)
	Common
	Common

	E-DCH Transmission Time Interval
	2ms TTI on both carriers
	Configured on both carriers
Reason: different TTIs on primary and secondary uplink frequencies

	HARQ info for E-DCH
	Common
	Common

	E-DPCCH info
	Common
	See the analysis on the following IEs:

E-DPCCH/DPCCH power offset, E-TFC Boost Info, E-DPDCH power interpolation

	E-DPCCH/DPCCH power offset
	Common
	Per Carrier

Reason: different TTIs on primary and secondary uplink frequencies

	E-TFC Boost Info
	Common
	Per Carrier

Reason: different TTIs on primary and secondary uplink frequencies

	E-DPDCH power interpolation
	Common
	Common

	E-DPDCH Info
	Common
	See the analysis on the following IEs:
Reference E-TFCs, Reference E-TFCs, Reference E-DPDCH Beta gain factors, Minimum reduced E-DPDCH gain factor, Maximum channelisation codes, E-TFCI table index

	Reference E-TFCs
	Common
	Per Carrier

Reason: different TTIs on primary and secondary uplink frequencies

	Reference E-DPDCH Beta gain factors
	Common
	Common

	Minimum reduced E-DPDCH gain factor
	Common
	Per Carrier (already supported for Rel-9 DC-HSUPA configuration)

	Maximum channelisation codes
	Common
	Common

	E-TFCI table index
	Common
	Per Carrier

Reason: different TTIs on primary and secondary uplink frequencies

	Rate Matching Parameters
	Common
	Common

	UL 16QAM settings
	Common
	Common

	Uplink DPCCH Slot format
	Common
	Common

	Uplink DPCCH Pilot Bit Pattern
	Common
	Common

	Uplink DPCCH TPC Bit Pattern
	Common
	Common

	Compression mode Parameters
	Common
	Common

	Synchronization Primitives
	Per Carrier
	Per Carrier

	Transmit Diversity modes
	Common
	Common

	MIMO mode
	Common
	Common

	UE_DTX_cycle_1
	Common
	[depends on RAN1 conclusion on whether DTX can be configured for 2ms+10ms DC-HSUPA]

	UE_DTX_cycle_2
	Common
	 [depends on RAN1 conclusion on whether DTX can be configured for 2ms+10ms DC-HSUPA]

	UE_DRX_cycle
	Common
	Common

	UE_DTX_DRX_offset
	Common
	Common

	CQI Feedback cycle, k
	Common
	Common

	CQI_DTX_Timer
	Common
	 [depends on RAN1 conclusion on whether DTX can be configured for 2ms+10ms DC-HSUPA]

	Inactivity_threshold_for_UE_DTX_cycle_2
	Common
	 [depends on RAN1 conclusion on whether DTX can be configured for 2ms+10ms DC-HSUPA]

	Inactivity_threshold_for_UE_DRX_cycle
	Common
	Common

	UE_DTX_long_preamble
	Common
	 [depends on RAN1 conclusion on whether DTX can be configured for 2ms+10ms DC-HSUPA]

	UE_DPCCH_burst_1
	Common
	 [depends on RAN1 conclusion on whether DTX can be configured for 2ms+10ms DC-HSUPA]

	UE_DPCCH_burst_2
	Common
	 [depends on RAN1 conclusion on whether DTX can be configured for 2ms+10ms DC-HSUPA]

	Uplink DPCCH slot format information
	Common
	Common

	UE_DRX_Grant_Monitoring
	Common
	Common

	Inactivity_threshold_for_UE_Grant_Monitoring
	Common
	Common

	Enabling_Delay
	Common
	Common


3. Conclusion
In this contribution, we list physical channel parameters for MC enhancements. For 2ms+10ms, some parameters may be different on primary and secondary frequency. It is proposed:

Proposal: It is proposed RAN1 to agree on the configuration of these parameters and prepare a LS to RAN2 and RAN3.
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Annex Configuration IEs for DC-HSUPA
10.3.5.7d
HARQ Info for E-DCH

This IE is used in relation to the E-DCH transport channel.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE mode
	MP
	
	
	
	REL-7

	>FDD
	
	
	
	
	REL-7

	>>HARQ RV Configuration
	MP
	
	Enumerated (rv0, rvtable)
	If “rv0” is indicated, the UE shall only use E_DCH RV index 0.

If “rvtable” is indicated, the UE shall use an RSN based RV index as specified in [27]
	REL-6

	>TDD
	
	
	
	
	REL-7

	>>HARQ RV Configuration
	MP
	
	Enumerated (rv0, rvtable)
	If “rv0” is indicated, the UE shall only use E_DCH RV index 0.

If “rvtable” is indicated, the UE shall use an RSN based RV index as specified in [31]
	REL-7


10.3.6.98
E-DPCCH Info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	E-DPCCH/DPCCH power offset
	MP
	
	Integer (0..8)
	Refer to quantization of the power offset in [28]
	REL-6

	Happy bit delay condition
	MP
	
	Enumerated (2ms, 10ms,20ms,50ms, 100ms, 200ms, 500ms,

1000ms)
	To be used when determining the setting of the happy bit (see [15])
	REL-6

	E-TFC Boost Info 
	OP
	
	E-TFC Boost Info 10.3.6.106
	Absence of this IE means that boosting of E-DPCCH is disabled
	REL-7

	E-DPDCH power interpolation
	OP
	
	Boolean
	TRUE means E-DPDCH power interpolation formula is used, FALSE means E-DPDCH power extrapolation formula is used for the computation of the gain factor ed  according to [29].

Absence of this IE means that E-DPDCH power extrapolation formula is used for the computation of the gain factor ed according to [29].
	REL-7


10.3.6.99
E-DPDCH Info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	E-TFCI table index
	MP
	
	Integer (0..1)
	Indicates which standardised E-TFCI TB size table shall be used.  See Note 3.
	REL-6

	E-DCH minimum set E-TFCI
	MD
	
	Integer (0..127)
	See [15]; Absence means no E-DCH minimum set
	REL-6

	Reference E-TFCIs
	MP
	1 to 8
	
	See [29]
	REL-6

	>Reference E-TFCI
	MP
	
	Integer (0..127)
	
	REL-6

	>Reference E-TFCI PO
	MP
	
	Integer (0..29,
	Refer to quantization of the power offset in [28]
	REL-6

	
	
	
	30, 31)
	Values 30 and 31 are only used for E-TFCI > ETFCI Boost
	REL-7

	Minimum reduced E-DPDCH gain factor
	OP
	
	Enumerated (8/15, 11/15, 15/15, 21/15, 30/15, 42/15, 60/15, 84/15)
	βed,k,reduced,min [29]; the default value is 8/15. If the configurable reduced E-DPDCH gain factor is not supported by the UE, the default value is used.
	REL-8

	Maximum channelisation codes
	MP
	
	Enumerated (sf256, sf128, sf64, sf32, sf16, sf8, sf4, 2sf4, 2sf2, 2sf2and2sf4)
	
	REL-6

	PLnon-max
	MP
	
	Real (0.44 ..1.0 by step of 0.04)
	As defined in [27]
	REL-6

	Scheduling Information Configuration
	MP
	
	
	
	REL-6

	>Periodicity for Scheduling Info – no grant
	MD
	
	Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
	Values in ms.

Default value is “no report”

NOTE 1.
	REL-6



	>Periodicity for Scheduling Info – grant
	MD
	
	Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
	Values in ms.

Default value is “no report”

NOTE 1.
	REL-6

	>Power Offset for Scheduling Info 
	MP
	
	Integer (0..6)
	Only used when no MACd PDUs are included in the same MAC-e or MAC-i PDU. Unit is in dB.
	REL-6

	3-Index-Step Threshold
	MD
	
	Integer (0..37)
	Refers to an index in the “SG-Table” (see [15]).

Default value is 0.

NOTES 2, 3.
	REL-6

	2-Index-Step Threshold
	MD
	
	Integer (0..37)
	Refers to an index in the “SG-Table” (see [15]).

Default value is 0.

NOTES 2, 3.
	REL-6

	NOTE 1:
If the Periodicity is set to 4ms and the E-DCH TTI is set to 10ms, the UE shall interpret the periodicity value as 10ms.

NOTE 2:
If the 3-index-Step Threshold value is greater than 2-index-Step Threshold, the UE behaviour is unspecified.

NOTE 3: 
If the UE is operating in 16QAM mode, the value of “E-TFCI table index” is increased by 2, and indices in the SG-Table refer to Scheduling Grant Table 2 in [15]. If the UE is operating in 64QAM mode, the UE shall use E-TFCI table 4 as specified in [15] irrespective of the value of “E-TFCI table index, and indices in the SG-Table refer to Scheduling Grant Table 2 in [15].


10.3.6.117
Secondary E-DCH info common

NOTE:
For FDD only.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Frequency info
	MP
	
	Frequency info 10.3.6.36
	
	REL-9

	Scrambling code type
	MP
	
	Enumerated(short, long)
	
	REL-9

	Scrambling code number
	MP
	
	Integer(0..16777215)
	
	REL-9

	2ms scheduled transmission grant HARQ process allocation
	MD
	
	Bitstring (8)
	MAC-d PDUs are only allowed to be transmitted in those processes for which the bit is set to “1”.

Bit 0 corresponds to HARQ process 0, bit 1 corresponds to HARQ process 1,…

Default value is: transmission in all HARQ processes is allowed. Bit 0 is the first/leftmost bit of the bit string.
	REL-9

	Serving Grant
	OP
	
	
	
	REL-9

	>Primary/Secondary Grant Selector
	MP
	
	Enumerated (“primary”, “secondary”)
	Indicates whether the Serving Grant is received with a Primary E-RNTI or Secondary E-RNTI
	REL-9

	Minimum reduced E-DPDCH gain factor
	OP
	
	Enumerated (8/15, 11/15, 15/15, 21/15, 30/15, 42/15, 60/15, 84/15)
	βed,k,reduced,min [29]; the default value is 8/15. If the configurable reduced E-DPDCH gain factor is not supported by the UE, the default value is used.
	REL-9

	E-DCH minimum set E-TFCI
	OP
	
	Integer (0..127)
	See [15];

Absence means no E-DCH minimum set on secondary uplink frequency
	REL-9

	Minimum TEBS threshold
	CV-Implicit
	
	Enumerated(2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2K, 4K, 8K, 16K, 32K, 64K, 128K, 256K, 512K, 1024K)
	In bytes

And N Kbytes = N*1024 bytes. Twelve spare values are needed.
	REL-12

	Implicit Grant handling
	CV-Message
	
	Enumerated (TRUE)
	Absense of this information element means that the UE is not configured for Implicit Grant handling on the secondary uplink frequency.
	REL-12

	DPCCH Power offset for secondary UL frequency
	MP
	
	Integer (0..7 by step of 1)
	In dB
The power offset between the initial DPCCH power level on secondary UL frequency when it is activated and the current DPCCH power level on primary UL frequency.
	REL-9

	PC Preamble
	MP
	
	Integer (0..7)
	In number of frames
	REL-9

	DPCCH Power Reset after DTX on secondary uplink frequency
	CV-Message
	
	DPCCH Power Reset after DTX on secondary uplink frequency 10.3.6.151
	
	REL-12


10.3.6.86a
UL 16QAM settings

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	BetaEd gain E-AGCH table selection
	MP
	
	Integer (0..1)
	The value 0 indicates that the indices signaled on the E-AGCH refer to the Mapping of Absolute Grant Value Table 16B in [27], and the value 1 indicates Mapping using Absolute Grant Value Table 16B.1 in [27].
	REL-7


10.3.6.145
Uplink MIMO info FDD

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	CHOICE Configuration Info
	
	
	
	
	REL-11


	>Continue
	
	
	(no data)
	Used in reconfigurations without interruption of uplink MIMO operation.
	REL-11

	>New configuration
	
	
	
	
	

	>>S-E-DPCCH Power Offset
	MP
	
	Integer (0..17)
	This IE provides an index for the S-E-DPCCH power offset mapping, as specified in [9] subclause 4.2.1.5.
	REL-11

	>>Minimum E-TFCI for Rank2 Transmission
	MP
	
	Integer (0..127)
	
	REL-11

	>>Inter-stream Interference Compensation Index
	OP
	
	Integer (0..15)
	If present, this IE provides an index for the inter-stream interference compensation factor ISI, as specified in [28] subclause 4.2.1.3.
	REL-11


10.3.6.86o
UL 16QAM configuration

NOTE:
Only for FDD.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	UL 16QAM settings
	CV-2msTTI
	
	UL 16QAM settings

10.3.6.86a
	Presence of this IE indicates that the UE should operate in 16QAM mode; absence indicates that the UE is not to operate in 16QAM mode. See Note 2.
	REL-7

	MAC-es/e reset indicator
	OP
	
	Enumerated (TRUE)
	TRUE Indicates the MAC-es/e or MAC-i/is entity needs to be reset.
	REL-7

	E-TFCI table index
	OP
	
	Integer (0..1)
	Indicates which standardised E-TFCI TB size table shall be used. See Note 1.
	REL-7

	NOTE 1: 
If the UE is operating in 16QAM mode, the value of “E-TFCI table index” is increased by 2, and indices in the SG-Table refer to Scheduling Grant Table 2 in [15].

	NOTE 2:
If this IE is not present, the indices signaled on the E-AGCH refer to the Mapping of Absolute Grant Value Table 16B in [27].


	Condition
	Explanation

	2msTTI
	This IE is present only if 2ms TTI is configured, otherwise it is not needed. 


